General-purpose analyzers for the harmonic analysis of distribution line voltage and current are easy to operate, but many analyzers have their time window fixed at one or two power supply periods. These analyzers produce inappropriate results when they are used to process waveforms containing subharmonics and interharmonics components instead of components of integral multiples of the power supply frequency. The results not only fail to indicate the contents of the non-integral components, but also often indicate that hardly any components exist. Consequently, distribution line voltages and currents are considered to rarely contain components of non-integral multiples of the power supply. If we take such measurement results on trust, however, we may overlook the risks of harmonic interference.
This paper introduces a technique of judging the components of non-integral multiples in analyzed waveforms by using a type of Lissajou's figure. On actual distribution lines, voltages and currents Even when Lissajou's figures are plotted from sampled data, it is often difficult to judge the types of contained components. To avoid this problem, the proposed technique plots Lissajou's figures from sampled numeric data after integral or differential processing and judges if the data contain components of non-integral multiples. Figure 1 shows the application flow of this technique using a personal computer. Figure 2 shows sample Lissajou's figures when this technique is applied to waveforms containing subharmonics or interharmonics. If both subharmonics and interharmonics are contained, the shape of the Lissajou's figure shows that their features coexist.
If reanalysis is necessary in waveform judgment by this technique, appropriate time window can be determined from the number of lines in the Lissajou's figure. Therefore, this technique is considered easy to use by anybody under any conditions with uniform results. The authors would like to propose the use of waveform analysis on distribution lines while checking the applicability of an analyzer using this technique. Most general-purpose analyzers for harmonic analysis on distribution lines are designed to sample the data of one or two power supply periods. In other words, these analyzers process waveforms and display the results based on the assumption that the analyzed waveforms do not contain non-integral components, such as subharmonics and interharmonics. When waveforms containing non-integral components are analyzed with these general-purpose analyzers, the results often indicate as if hardly existing components were contained. This paper proposes a technique of waveform judgment and explains its application method. The technique enables the judgment of non-integral components in analyzed waveforms through the use of a type of Lissajou's figure and clarifies the component types and also the time window necessary for appropriate analysis.
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